Identification of UAP1L1 as a critical factor for protein O-GlcNAcylation and cell proliferation in human hepatoma cells.
Aged hepatocyte-specific-Mcl-1 knockout (MKO-hep) mice are prone to develop liver tumors mimicking human hepatocellular carcinoma (HCC). Here we reported that a protein named UDP-N-acetylglucosamine pyrophosphorylase-1-like-1 (Uap1l1) is upregulated in the liver of young MKO-hep mice without any macroscopically detectable tumor nodules and is prominently expressed in the hepatic tumors developed in the aged MKO-hep mice. Intriguingly, human UAP1L1 is also significantly upregulated in a distinct subset of HCC tissues and patients with upregulated expression of UAP1L1 appeared to have poor prognosis. Overexpression of UAP1L1 significantly promoted, whereas UAP1L1 knockdown markedly reduced the proliferation of human hepatoma cells both in vitro and in vivo. UAP1L1 shows ~59% sequence identity to UDP-N-acetylglucosamine pyrophosphorylase-1 (UAP1), which is directly involved in the synthesis of the sugar donor (UDP-GlcNac) for N-acetylglucosamine modification (O-GlcNAcylation) of proteins. However, unlike UAP1, UAP1L1 harbors very limited UDP-GlcNAc synthesis activity. Moreover, although both UAP1 and UAP1L1 are required for O-GlcNAc transferase (OGT)-mediated protein O-GlcNAcylation, they appear to function distinctly from each other. UAP1L1 directly interacts with OGT, but does not seem to be an OGT substrate. In addition, UAP1L1 alone is not sufficient to activate OGT activity in vitro, suggesting that UAP1L1 may function together with other proteins to modulate OGT activity in vivo. Lastly, UAP1L1 knockdown attenuated c-MYC O-GlcNAcylation and protein stability, and overexpression of c-MYC significantly rescued the proliferation defect of UAP1L1 knockdown HepG2 cells, suggesting that c-MYC is one downstream target of UAP1L1 that contributes to UAP1L1-mediated cell proliferation, at least in HepG2 cells.